Hydraulic characteristics and water relations in pigment-less mutant shoots of an orange tree.
Phenotypes more or less deficient in photosynthetic pigments show reduced productivity. Not much is known, however, about the influence of pigment-less twigs on the water balance of whole trees. We studied the water relations and hydraulic properties of normal and pigment-less (white) and 1-year-old shoots of 12-year-old Citrus sinensis L. trees. Compared with green leaves, white leaves showed a pronounced deficiency of pigments, higher stomatal density, the absence of chloroplasts in the guard cells and a different organization of leaf parenchyma. Stomatal conductance (gL) and transpiration rate (EL) were higher in white leaves than in green leaves during the hottest hours of the day, especially in July and September. The absence of chloroplasts in the stomatal guard cells seemed to be one of the factors causing insufficient stomatal control. Hydraulic conductance (KL) was higher in white leaves than in green leaves (16.96+/-2.24x10(-5) versus 11.26+/-0.66x10(-5) kg s-1 m-2 MPa). The ratio between the sum of the fourth power of xylem conduit radius (Sigmar4) (which determines theoretical conductance) and the total leaf area supplied by petioles and midribs was higher in white leaves than in green leaves. This was because of a smaller leaf area in white leaves and a statistically different distribution of lumen diameters of the conduits in midribs and petioles. The hydraulic properties of white twigs profoundly disturbed the water balance and physiology of the whole tree.